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1. GIOT THIRU

Céc hop kim v8 dinh hinh trén co sé cobalt cé cdc tinh chit tir m8m rit t6t [1-3]. C
1am cho tfnh ch&t tir m&m t8t hon bing c4ch thém mét lwgng nhé sit vio hop kim dé dwor
kim cé tir gido bdng khéng hodc bing céch xi Iy nhiét, tir nhiét, nhiét img xuit [4-8].

BAi ndy dwa ra céc két qud nghién ciru dnh huéng cda xir Iy nhiét va tir nhiét dén céc (
88 tir tinh nhu lyc khdng ti¥r He, d6 tir th&m ban diu po ciing nhw cic dudng cong dong v
hao tir trong truwdmg xoay chitu.

2. THU'C NGHIEM

Céc biing v6 djnh hinh hé Cogo-=B308Si, (z = 2+ 12) dwoc tao ra bing k¥ thuit ngudi n
[9] cé chigu ddy 20 + 30 um, chitu réng 5 + 10 um v3 dii hdng tr¥m mét. Trang thdi vé
hinh cda bing dwge kiém tra bing nhifu xa Rontgen trén thiét bj DRON-3. Cic nhiét dd c}
sang tinh thé T, dwoc xéc dinh tir cdc dwdng cong phén tich nhigt vi sai (DTA), ding th|
TA-HE-20 Mettler cda Thuy Sy. Céc thdng 83 tir tinh duge xdc dinh tir duwdmg cong tir h{
tir tré trén cfc mEu bing quin thanh céc xuyén, st dung dién ké xung kich M17/11. Nhi
Curie Tc cda céc mEu dwge xéc dinh tir cdc dudng cong tir 46 - nhigt d6. C4c phép do de_J
tén hao st dyng Microvoltmeter B3-57 vi Phase Difference Metter$2-28. Hing 85 di huén
cdm ¢mg dwoc tinh todn tir céc s liéu thyc nghiém. Céc phuong phép thuc nghiém & diy c
thdy chi ti€t hom trong céc tii liéu [8, 9, 11, 12].

Céc b¥ng dwge xtr Iy d&ng nhiét & nhiét 46 Ta trong 2 gi¥ va dwoc 1dm lanh nhanh. Céc
xtr 1§ tir nhiét cling dwoc thyc hién trong th¥i gian trén va dwoc 1dm lanh chim trong tir try
Mgt 88 miu dwge xt Iy truwée & nhiét b cao sau dé gidm nhiét d3 xudng dwdi nhigt 48 T
Iy trong tir trudmg.

3. KET QUA VA THAO LUAN

Trong cdng trinh [8], ching t&i d3 dwa ra két ludn quan trong 13 néu xt Iy mau & trén
d6 k&t tinh, tinh chft t m&m cda c4c hop kim &€ tr& nén rit xdu. V1 viy trong cdng trin
chdng t6i chi x& Iy cdc hop kim & nhiét 46 thip hom nhiét 45 két tinh, T, < T,.

Hinh 1 bi€u difn sy phu thudc cda d3 tir thim ban diu po vio nhiét d6 x& Iy khi khé
tir tredmg. DE ding nhén thiy ring, khi nhiét d4 xi Iy thip, po gidm di so v6i miu ti bar
Nhigt 8 xit 1§ ti 150 + 200°C, po lai bit d3u ting lén. Nhiét dé xi Iy cAng cao uo cAng
Sau d6, uo gidm 48t ngdt & ghn di€m két tinh T:,. Khi xtt If cdc miu trong tir trudmg &
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» gan T, gid tri wo ciing chi xp xi véi gid tri cyrc dai cda né khi xi& Iy khdng cé tir trwdng.

)5i v&i chc thanh phin Cor¢B2oSig v CoyBg0Sis ching téi thwe hién xi Iy trwde & nhiét
0°C, 16m hon nhiét d§ T, trong th&i gian 1 gié. Sau dé, xd& Iy lai véi nhiét do twong dmg 12
! va 230°C, th&p hon nhiét d Curie. Trong c4 hai trudmg hop, 48 tir thim ban diu deu cé
i 16m nhdt po & 3 kGs/Oe, lyc khéng tir ¢ gid tri nhd nhit H, ~ 0,034 Oe.

Yén hinh 2 dwa ra s phu thudc cda lwc khéng tir H, vio nhiét dd xi 1y (khéng cé tir trudmg)
% hop kim Cogo-B20Si; Khi nhiét dé xi& 1y ting, H. ting lén va dat cwc dai & nhiét dé
255 = 300°C. Sau d6 H, gidm dén gid tri cwc tidu & nhiét d6 gin nhiét 46 két tinh. Lén hon
d5 ndy, H. ting lén rit dot ngdt do céc hop kim bi két tinh. K&t qud ndy ciing twong tw
€t qué trinh biy trong [13].
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Hinh £. Sy phy thudc cda lyc khéng tir H,
nk 1. Anh hwdmg cia nhigt a¢ xt Iy T vio nhidt 4§ xd 1y T, trong céc hop kim
d$ t¥r thfm ban diu do & nhidt 4§ phong v8 dinh hinh Cogg_zBgoSiz, do & nhidt 48
i cdec hop kim Cogg—zB20Sis phéng

'n dinh ¢da véch domain

D4 tir thim ban diu gdy nén chd yé&u do qué trinh dich chuyén véch domain. Qué trinh ndy
h tré do b&t dong nhit vé ning lwong vich giy nén béi sy bit ddng nhit vé dmg xuit cor
b tn tai céc tap chdt, chc 16 trdng. Xt If nhigt cé thé ]am gidm démg xudt, b&t ddng nhit
ig xuit vd 15 tréng 1dm po t&ng lén. Thyc nghiém th&y ring, véi chc hgp kim vé dinh hinh
_.BaoSi,, khi xtt I§ & nhit 45 thdp vA lim lanh ch§m, o vin gidm di. Didu d6 chémg td
gép cda trng xuflt co hoc JAm cdn tréd dich chuyén véch 1d nhé eo véi tdc dung cda nhiét
tho cic véch domain trd nén 8n dinh hom [2]. C6 thé khing dinh di€u d6 néu bift ring hé
 gido trong c&c miu cda ching t6i c6 gié tri rit nhd A, & —(2 +9).107° [1, 2, 14]. Sy &n
cda vich domain nhu vy cdn lam ting lwc khéng tir H,, nhw th&y trén hinh 2 khi nhiét 48
.300°C.

( Wng di huwémg tir cdm 1mg dom tryc
Fheo Kronmuler [15], lwc khéng tir tdng cdng trong cdc hgp kim v4 dinh hinh cé thé dwoc
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bidu didn: |
Hc - Hcsurf+ Hccr chu +H¢“l +H.'

trong d6 H.*"™ giy nén do gb gh® be mit cda bing, H.” do twong tic vé dan hdi, H,*°
tw gan dinh hwémg cda cdc cip nguyén tir, H.™ do hsi phuc cdu triic (phu thudc th¥i gia
do thing gidng bén trong cia ning lwong trao d5i va di huémg dia phwong.

Ciing theo [15], H.' rit nhd, cé thé bd qua. C6 thé coi H.*"™ khong thay d8i do xi Iy
bd qua dwoc vl thiri gian hdi phuc rit Iém so véi thoi gian do dwdng cong tir tré. Do dé, s
d8i cda H, do xi Iy c6 thd viét dwdi dang:

AH,= AH® + AH.™

Theo [13]:
H.” =~ |oA,|/M,

Db&i véi hé hop kim v8 dinh hinh Cogo— .B20Si, nhw da néi ré & trén, A, rdt nhd. Tu
¢6 thé bd qua dwoc déng gép cda AH.” hay khéng cdn tdy thudc vio dé lén cda AH*
hop kim dwge xi 1y & nhiét d3 cao, sau dé lim lanh nhanh thi &ng xuit trong hop kim
Néu lam lanh chdm, cé thé 1Am gidm dwoc ng xuit. DSi véi hé hop kim ké trén, ching t
réng khi ldm lanh chim H, lai cAng ting, diéu d6 chirng td sw déng gép cda AH.° vio .
rit nhd so véi su déng gép cda AH.*°. Véi lip ludn nhw viy, ching t8i cho ring trong
kim nghién ciru, trit tw gin dinh huéng cda céc cip nguyén ti c6 déng gép quan trong nl
thong 83 tir H,. Tir d6 c6 thé d& ding gidi thich cic hinh vé 1, 2, 3. Thit vay:

a) & nhiét 4 xt& Iy thdp, mét mit, nhw di néi & trén, véch domain dwoc 8n dinh. M
do cdn t3n tai c&u tric domain, méi domain ¢é mét tir trudmg riéng, duéi tée dong cda nh
cip nguyén td dwge dinh huéng lai theo tir trudmg dé gy nén hi€u ding dj hwémg tir cd
dom truc trong tirng domain. Chinh di hwéng dia phwong ndy lam cdn tréd qué trinh dich
véch v3 qué trinh quay momen tir cda domain. Két qud Id yg gidm xudng con H, ting 1&
hinh 1, 2).

b) Khi nhiét dd xt& 1y cao, d¥c biét la trén di€m Curie, ciu tric domain bi ph4 v& nén
cdn tdn tai di hwéng tir cdm dmg don truc, do dé po ting lén vd H, gidm xudng (hinh 1, !

¢) Xt ly trong tir trudng, khi ting nhiét
46, néi chung, H, gidm di (hinh 3). & day,
tir truedmg va nhiét 44 cé tic dung lim cho 0 '3 [ & H=I8
céc c¥p nguyén t& dinh huémg theo tir trudmg,
gdy nén hiéu tng di huéng tir cdm éng don
truc theo truc cda tir trwdmg. Khi tir héa theo 0+10
hwéng ndy thl dé chinh 13 hwéng dé tir héa
nén H, gidm di. Dic biét, khi thwc hién mét
bwéc tien x& Iy & nhiét d6 T > T, sau d6 0.05 |
xtr 1y lai trong tir trwdmg & nhiét 46 T, < T,
hop kim sé c¢é céc tinh chit tir m&m t3t nhdt.

[DE'] o H=D

Thye chdt cda két qud nay 14 & ché, tien xkly 0.00 : * : :

T > T, 1am ph4 v& hodn todn cic domain dé 0 100 zoo 300 <400 50
khi x& 1f trong tir trwdmg & nhitt 46 T, < T, Hinh 8. Anh hwdmg khéc shau eda xit I
cédc cip nguyén t& dwoc dinh huéng chi theo va tir nhigt i lye khiag t& H. trong
t¥ trudmng, tao nén hiéu ¥ng di huéng tir cdm kim v dinh hinh Co74B20Sis. a) X
ng domn truc cé gid tri 16n nhit. nhiét, b) Xd Iy tir nhiét.
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, khi tir héa theo hwén; nay, ta nhén duoc gid tri H, nhé nh&t va uo 16n nhat.

rong cong trinh (8], thuc hién phép do tinh chdt di hudng tir cdm dng trén di huéng tir ké
ner [16], chiing téi thdy hiéu dng di hwémg ¢6 di ximg bic hai. Hing 38 dj huéng tir cdm
s duge tfnh dwa vao sy khic nhau giira dudmg cong tir héa theo phwong dé va phwong khé:

Ha
Ky =f0 (By - B.)dH. (4)

dé, B 1d cdm img tir do doc theo phuong di huéng, B, 13 cdm dmg tir do theo phwong
gbe, H, 13 tir trudmg cwe dai khi do. P&i véi miu CoryBooSis, hing 88 di hwong c¢dm éng
woe cb gid tri:

K, ~59 ]J/m®

op khodng d4 16n cda K, trong céc tii lidu [1, 2, 10]. Gid tri K, cda hop kim 1A nhé twong
5i di huéng cdm dng giy nén do cdc cip nguyén ti sit tir cling loai Co- Co [1].

rén hinh 4 va hinh 5, ching t6i dwa ra sy dnh hwdng cda xi¥ ly di hwéng cdm dng dén
; cong tir héa trong tir trudmg xoay chiéu vi céng suit tdn hao P toin phin cda hop kim
l20Sig & trang théi ti va sau khi x& ly di huémg. C6 thé thiy rd tdc dung cia viéc x¥ Iy di
: cdm ¥ng. Hinh 5 14 cong suft ton hao do khi cidm tng tir c6 gid tri 1 kGs. Sy phy thuge
'cho dén tdn 1 kHz vin gin vé&i dang tuyén tinh, ditu d6 cho thiy trong pham vi ndy t&n
& c6 déng gép chi yéu.
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h 4. Dudmg cong tir héa trong trirdmg xoay Hink 5. C8ng suft t8n hao todn phin cda hep
u cda hgp kim Cor4B3Sig. a) Miu chuwa kim Co74B30Sig. a) Miu chwa xi1§. b) Miu tién
¥. b) Miu tidn x Iy 425°C, 1 gi¥; 300°C, xt 1y 425°C, 1 gid; 300°C, 2 gi¥ trong tir trwdmg,
¥ trong tir trudmg Duéng chim chim vé theo cdng thirc (5)

inh 5 ciing cho thay két qui tinh cdng suft t&n hao phu thudc tin s8 theo cdng thie duwéi

P=a.f+b.12, (5)

dé, f 14 tin s6 cda trudmg xoay chiéu, a va b 1d céc hé 58, s5 hang thi nhit 14 thinh phin
10 tré, 88 hang thi hai 13 ton hao trén dong xody. Céc gid tri tinh a vi b cho hop kim
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Co74B308ie t8i va hep kim da xi 1y 425°C, 1 gid, sau d6 300°C, 2 gid trong ti¥ trudmg duy
duéi diy: ' !
- Hop kim t3i : 6=2,010"* b=2010"
~-Hopkimdixtly: a=1,1.100* b=1,510""

Trong trudmg hop cda hop kim di xit 1y, cd hai hé 8 a vi b deu nhé hon. Hé &8 a nh
do dién tich duwdng tré cda mau xt& Iy nhd hon. Hé s5 b nhé hom c6 thé do dién tré xust cd
kim theo huéng vudng géc véi phwong dj huwémg (phwong tao c¥p cda cdc nguyén ti) ting |
véi khi chwa xi 1y.

KET LUAN

Trong hé hop kim vé dinh hinh Cogp-,B30Si,, hiéu ¥ng di huémg tir cdm ng cé dén
quan trong dén céc tfmh chdt tir tinh v ddng khi xi Iy nhiét vi ti nhiét. Ching tdi di lura
dugc cich xi& Iy t8t nhat cho hé hop kim ndy. Thuc chit cda viéc ndy 14 x& Iy d&€ khir dj }
cdm dng dia phuwopg vi/hoc tao di huéng tir cdm ng don truc theo huéng cda tir trudmg |

Cudi ching, céc téc gid cdm on PTS Nguyén Dirc Quang vi cdng sw thudc Trung ti
lwdng quin ddi, trong viéc do cdng suit ton hao cda c4c miu; cdm on Chwong trinh nghié
co bdn da bdo try cho cdng trinh nay.
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‘HE INFLUENCE OF TEMPERATURE AND THERMO-MAGNETIC ANNEALING
ON THE MAGNETIC PROPERTIES OF Cogg—.B20Si; AMORPHOUS ALLOYS

Le Minh, Bach Thanh Cong, Nguyen Chau
College of Natural Sctences - VNU

[he Cogo—2B3051, (z = 2 + 12) glasses were prepared by single roller method. The influence
nperature and thermo-magnetic annealing on the magnetic hysteresis loop parameters was
ad. The coercive force H, increases with the annealing temperature T, and reaches a maxi-
at about 250 <+ 300°C. After that, H, decreases respectively with Ty &~ T, and gets minimum
near by T;. Effect of initial permeability ug is in reverse. H, always decreases in the different
10-magnetic annealing. These properties were owing to domain structure stabilization and
al induced magnetic anisotropy effects. The influence of thermo-magnetic annealing on the
ietization curves and the loss in the alternating fields was presented.
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